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Abstract 
Advances in information technology (IT) have enabled firms to increasingly rely on open innovation. 
Although researchers and practitioners are interested in this phenomenon, there is a lack of theoretically 
driven research on how IT impacts organizational open innovation performance. Drawing on the strategic 
IT alignment perspective and related literature, we proposed a model to explain the performance of 
organizational open innovation; i.e., the alignment between IT strategies and the openness of open 
innovation strategies results in different outcomes for open innovation. Through the analysis of data from 
225 firms in China, we found that the alignment between IT flexibility and breadth enhances innovation 
radicalness and innovation volume, whereas the alignment between IT integration and depth positively 
affects innovation volume only. Innovation volume and radicalness were found to enhance organizational 
performance in terms of sales growth. Our study contributes to the literature on open innovation and 
strategic alignment. Its findings also have important managerial implications for practitioners. 
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The advances in information technology (IT) have enabled firms to increasingly rely on open 
innovation. Although researchers and practitioners are interested in this phenomenon, there is a 
lack of theoretically driven research on how IT impacts organizational open innovation 
performance. Drawing on the strategic IT alignment perspective and related literature, we 
proposed a model to explain the performance of organizational open innovation, i.e., the 
alignment between IT strategies and openness of open innovation strategies results in different 
outcomes for open innovation. Through the analysis of data from 225 firms in China, we found 
that the alignment between IT flexibility and breadth enhances innovation radicalness and 
innovation volume while the alignment between IT integration and depth positively affects 
innovation volume only. Innovation volume and radicalness were found to enhance 
organizational performance, in terms of sales growth. Our study contributes to the literature on 
open innovation and strategic alignment. Its findings also have important managerial 
implications for practitioners.
Keywords: Open Innovation, Strategic IT Alignment, IT Flexibility, IT Integration, Innovation 
Radicalness, Innovation Volume













The phenomenal advances in information technology (IT) have rendered organizational 
boundaries so porous that knowledge can be easily transferred inward and outward (Whelan et al. 
2010). As a result, firms need external as well as internal knowledge to compete (Boudreau and 
Lakhani 2009). This gives open innovation increasing momentum through management 
intervention, which results in “the use of purposive inflows and outflows of knowledge to 
accelerate internal innovation, and expand the markets for external use of innovation, 
respectively” (Chesbrough et al. 2006, p.1). Open innovation has been expected to bring 
significant benefits to firms (Chesbrough 2003a), e.g., sourcing novel ideas (Soukhoroukova et al. 
2012), obtaining complementary knowledge for innovation (Huston and Sakkab 2006), or 
engaging customers in value co-creation (Conboy and Morgan 2011; Sawhney et al. 2005).
Despite the potential benefits of open innovation, firms have encountered difficulties in 
successfully carrying out open innovation initiatives (Huston and Sakkab 2006; Sarker et al. 
2012). A survey of 107 European firms showed that 48% of managers were concerned with the 
difficulty of incorporating external knowledge into an innovation process (Enkel et al. 2009). It is 
noted that significant internal supporting resources are needed to unlock open innovation’s 
potential to contribute to innovation performance (Chesbrough and Garman 2009). As an 
important organizational resource with a great penetration in the open innovation context, IT
provides the conditions for open innovation deployment (Cui et al. 2012; Dodgson et al. 2006). 
For example, firms rely on online communities to actively search for potential external 
knowledge (Di Gangi and Wasko 2009), and the virtual environment of knowledge transfer and 
integration is supported by collaborative innovation systems or communication tools (Zammuto 
et al. 2007). However, limited information systems (IS) research has theoretically modeled and 
empirically examined how firms can mobilize their IT resources to support open innovation for 
optimal innovation performance, i.e., use the corresponding IT strategy for open innovation. IT 












strategy refers to the use of IT to support business operation and strategy (Brady and Targett 1995; 
Duhan et al. 2001; Hidding 2001). Due to the importance of IT in enabling open innovation 
initiatives, the effects of IT strategy on the performance of open innovation requires investigation.
Previous literature finds that IT strategy needs to align with organizational strategy to obtain 
optimal performance (Henderson and Venkatraman 1993; Reich and Benbasat 2000). In the 
context of this study, the pursuit of different open innovation strategies may require support from 
corresponding IT strategies. Appropriate IT strategies will allocate required resources to support 
the implementation of organizational strategies and hence enhance their performance (Tallon and 
Pinsonneault 2011), e.g., open innovation strategy. However, previous theories in open 
innovation literature cannot explain the influences of IT strategies aligning with open innovation 
strategy. In other words, although aligning IT strategies with open innovation strategy is likely to 
impact organizational open innovation, limited research has theoretically examined and 
empirically tested how IT strategies align with open innovation strategy to affect innovation 
performance. Furthermore, little research has delved into the underlying causal mechanisms of 
open innovation performance. Our study incorporates two intermediary innovation outcomes 
(radicalness and volume) and employs actual, rather than perceptual, measures of organizational 
performance (sales growth) to assess their effects.
In this study, we aim to fill the research gap by addressing the research question: How does the 
alignment of IT strategies and open innovation strategies impact organizational innovation 
performance, in terms of innovation radicalness and volume, and consequently the organizational 
performance, i.e., in terms of sales growth? This study draws on the strategic IT alignment 
perspective to explain the impacts of the alignment between IT strategy and open innovation 
strategy on organizational innovation performance. Specifically, IT flexibility and IT integration 
are studied to reflect organizational IT strategy (Rai and Tang 2010; Saraf et al. 2007), while the 
breadth and depth of openness is derived to reflect the features of open innovation strategy 












(Laursen and Salter 2006). We theorize that a better organizational innovation performance is 
achieved when a firm’s IT strategy aligns with its open innovation strategy. 
In the following section, we discuss the concepts of breadth and depth in open innovation 
literature, and provide an overview of the strategic IT alignment perspective as our theoretical 
foundation. Subsequently, we develop the research model and hypotheses. We then test our 
hypotheses using data collected from 225 firms. Finally, we conclude this paper with a discussion 
of its limitations, contributions and implications.
Conceptual Background
This section first reviews previous open innovation and strategic IT alignment literature to 
establish the theoretical foundation for this paper. From this, we then identify the relevant 
constructs and include them in our model to explain the outcomes of open innovation.
Open Innovation Strategies
Past literature has suggested three open innovation approaches, i.e., inbound open innovation, 
outbound open innovation, and coupled processes (Gassmann and Enkel 2004). Inbound open 
innovation is the practice of leveraging the discoveries of others (Chesbrough and Crowther, 
2006). Through searching, acquiring and integrating external knowledge or technology into 
internal R&D operation or licensing-in external technology, firms can unlock the potential of 
internal innovation into commercialization or learn new ways to reconfigure the existing 
knowledge allocation and exploitation for innovation (Chesbrough 2003; 2006). 
Outbound open innovation refers to externally commercializing a firm’s innovation through 
licensing-out, spin-offs, joint ventures, or alliances. It suggests that firms can look for external 
firms with business models that are suited to commercialize a technology exclusively or in 
addition to its internal application (Chesbrough and Crowther, 2006). 












A coupled process includes integrating external knowledge and competencies while externalizing 
the firm’s knowledge and competencies. In order to do this, firms which utilize the coupled 
process innovate using a co-creative process involving (mainly) complementary partners through
alliances, cooperation, and joint ventures, during which cooperation is crucial for success. 
In this study, we focus on firms’ open search behavior for innovation outcomes, i.e., searching an
external actors and sources to help them achieve and sustain innovation (Enkel et al. 2009). This 
involves searching, acquiring and integrating external knowledge or technology into internal 
R&D or co-creating with external partners (Laursen and Salter 2006). Therefore, this study 
focuses on external search under the inbound open innovation approach. 
External Search for Open Innovation
With the increasing trend towards connectivity and cooperation, a new model of innovation has 
been catching momentum, i.e., open innovation. Firms have increasingly changed the way they 
search for new ideas, adopting open search strategies that involve the use of a wide range of 
external actors and sources to help them achieve and sustain innovation (Enkel et al. 2009). These 
external sources include customers, suppliers, universities, research institutions, industry 
consortia, and even rival firms, and many more (Chesbrough 2003b).
Firms may differ in the open innovation strategies which they adopt by searching among distinct 
external sources. The extent to which firms draw from external knowledge sources reflects 
external search openness that is required for searching external knowledge to innovate (Laursen 
and Salter 2006). It includes the breadth and depth of search openness (Laursen and Salter 2006). 
Breadth of search openness refers to the number of external sources on which a firm taps for 
innovation. Depth of search openness refers to the extent to which a firm deeply draws from 
external sources. In other words, breadth reflects the diversity of external sources a firm has 
searched while depth reflects the intensity of relying on them. 












Prior open innovation literature has found that firms may adopt different degrees of 
organizational external search openness (Dittrich and Duysters 2007; van de Vrande et al. 2009), 
may result in variances in organizational innovation performance. Organizational innovation 
performance includes two distinct aspects, i.e., innovation radicalness (i.e., innovativeness of 
new products) and innovation volume (i.e., the number of new products introduced) (Ettlie et al. 
1984). Although extant open innovation literature enriches our understanding of the phenomenon, 
little research has investigated how firms adopt IT strategies to support the implementation of 
external knowledge for innovation. Therefore, in this study, we posit that the effect of search 
openness (i.e., breadth vs. depth) on organizational innovation performance will depend on its 
alignment with organizational IT strategies, which will be described in the next section.
Strategic IT Alignment Perspective and IT Strategies
In IS literature, strategic IT alignment is viewed as the fit between information technology and 
business strategy (Henderson and Cockburn 1994; Tallon and Pinsonneault 2011). According to 
this perspective, the strategic IT alignment can enable firms to use IT to facilitate a business 
strategy and obtain better performance (Delery and Doty 1996). The strategic IT alignment 
literature argues that a shared understanding between IT and business executives enables a more 
effective resource allocation to respond to environmental threats and opportunities (Gibson and 
Birkinshaw 2004; Tallon and Pinsonneault 2011), e.g., innovation (Chan et al. 1997). It posits 
that IT needs to be embedded in key business activities, which will change if a rapid shift in 
strategic focus is exerted by environmental forces (Tallon and Pinsonneault 2011). Aligning IT 
resources with business activities allows for rapid responsiveness to environmental changes 
(Allen and Boynton 1991) and hence a better performance (Kearns and Lederer 2004). 
Furthermore, strategic IT alignment can better direct organizational attentions by allocating IT 
resources to support business activities and hence improve organizational performance (Croteau 
and Bergeron 2001). The effects of alignment has been empirically examined by previous studies 












which found that alignment affects performance in general (Chan et al. 1997; Choe 2007; 
Geissler et al. 2001; Kearns and Lederer 2004; Oh and Pinsonneault 2007), and in critical areas 
such as sales growth and innovation (Chan et al. 1997; Croteau and Bergeron 2001). 
In the context of innovation, with advancements in IT applications, firms are able to actively use 
them to engage in innovation virtually with other distant firms (LaValle et al. 2011; Nambisan 
2002). Among all IT strategies, IT integration (Rai et al. 2006) and IT flexibility (Byrd and 
Turner 2001; Ray et al. 2005) are widely considered as the two central IT strategies in prior 
literature (Langdon 2006; Rai and Tang 2010). On the one hand, IT flexibility enables firms to 
quickly and economically adapt IT applications to support evolving knowledge sharing 
requirements with external sources (Gosain et al. 2004; Byrd and Turner 2000; Langdon 2006). 
On the other hand, Research on inter-organizational knowledge sharing has shown that IT 
integration facilitates the timely and idiosyncratic exchange of knowledge with collaborative 
partners (Grover and Saeed 2007; Rai et al. 2006). IT integration reflects tight linkages between 
collaboration innovation partners’ IT infrastructures (Dent 2003, Grover and Saeed 2007, Rai et 
al. 2006). It thus contributes a mechanism to support bilateral governance (relational structures), 
wherein both organizations invest in establishing a coordination-intensive configuration. In this 
study, we posit that the IT strategy can complement each dimension of open innovation strategy, 
thus impacting organizational innovation (both innovation radicalness and volume) and 
organizational performance.
Research Model and Hypotheses Development
We draw on the strategic IT alignment perspective and open innovation literature to explain the 
influence of the alignment between IT strategy (i.e., IT flexibility and IT integration) and search 
openness (i.e., breadth and depth) on organizational innovation performance, i.e., innovation 
radicalness and volume. Innovation radicalness refers to the extent to which the innovations are 












different from current offerings (Ordanini and Parasuraman 2011). Additionally, we expect that 
the innovation performance will influence organizational performance, in terms of sales growth. 
Figure 1 shows the research model.
Figure 1.  Research Model
IT Flexibility and External Search Breadth
IT flexibility refers to the ability to quickly and economically adapt IT applications to support 
evolving requirements and manage knowledge sharing with external sources (Kumar 2004; 
Langdon 2006). Extant inter-organizational systems literature suggests that operating a flexible IT 
infrastructure influences a firm’s capability to take competitive actions (Byrd and Turner 2000). 
For firms with a wide open innovation scope, the ability to quickly switch external innovation
partners is important. Flexible IT infrastructures are compatible and modular; they can be quickly 
reconfigured to provide seamless and consistent access to exchange relevant knowledge among 
different external sources (Bharadwaj et al. 2007). Thus, high IT flexibility enables firms to 
obtain knowledge from a wide range of external partners through quickly adjusting IT 
applications. In contrast, low IT flexibility may lock firms into an unprofitable relationship with 
limited external sources (Saraf et al. 2007), thereby causing failure to leverage a wide scope 





























external sources for open innovation (i.e., external search breadth), the alignment between IT 
flexibility and search breadth enhances the performance of open innovation.
Previous creativity research has recognized that knowledge source diversity increases the 
likelihood of producing innovative ideas (Amabile 1988; Amabile 1996; Hennessey and Amabile 
2010), i.e., idea radicalness. Wide exposure to a large number of external knowledge sources 
enables firms to obtain knowledge from a variety of disciplines and domains (Prabhu et al. 2005), 
and to recombine diverse knowledge for more radical innovations. Also, it provides distinct 
modes of reasoning, and varied problem-solving approaches (Ahuja and Morris Lampert 2001). 
Hence, supported by flexible IT, firms can draw heterogeneous knowledge from a wide search of 
external sources and recombine it for more radical innovations (Zahra and George 2002). Based 
on the above reasoning, we argue that the alignment of IT flexibility and external search breadth
enables firms to allocate flexible IT resources to obtain diverse knowledge exchange and enhance 
the introduction of new products or services that differ significantly from the existing ones (i.e., 
more radically innovative products). We thus propose:
H1: The alignment between IT flexibility and external search breadth is positively associated 
with innovation radicalness.
A high volume of innovations can be achieved through knowledge recombination efficiency and 
an organizational culture of change (Gibson and Birkinshaw 2004), which may result from the 
alignment of IT flexibility and external search breadth. Firstly, prior research suggests that the 
novel recombination of knowledge elements leads to the creation of new knowledge (Hall and 
Hall 1969; Nelson and Winter 1982). Drawing knowledge from diverse sources provides firms 
with more knowledge recombination opportunities. IT flexibility enables firms to quickly switch 
from one knowledge source to another, consequently, obtaining diverse knowledge and leading to 
higher efficiency of knowledge recombination. The alignment of IT flexibility and external 












search breadth thus enables a wide range of knowledge to be exchanged and integrated efficiently, 
leading to greater knowledge creation. We therefore expect that the alignment increases the 
number of innovations within a given time frame.
Second, such an alignment of IT flexibility and external search breadth infuses a culture of 
change within the entire firm, which stimulates ongoing and systematic analysis and modification 
of the status quo (Croteau and Bergeron 2001; Vance et al. 2008). It therefore creates an overall 
context in which more innovations can take place rapidly. Thus, combining the discussion above, 
we expect the alignment of IT flexibility and external search breadth to enhance the volume of 
innovations. Thus we hypothesize: 
H2: The alignment between IT flexibility and external search breadth is positively associated 
with innovation volume.
IT Integration and External Search Depth
A second strategy salient in the context of IT-enabled open innovation behaviors is IT integration.
In this study, IT integration is defined as the ability of a firm to integrate data, communication 
technologies, and collaboration applications with its external knowledge sources (Barua et al. 
2004; Rai and Tang 2010). IT integration reflects tight linkages between collaboration innovation
partners’ IT infrastructures and has been identified as a key agent of the business value that a firm
can realize from its collaborative innovation relationships (Rai et al. 2006).
However, in our arguments to be presented in the next section, we theorize that this strategy 
aligns with external search depth, rather than external search breadth to affect organizational 
innovation performance. Previously, we stressed that the concept of external search depth is 
defined as the extent to which firms draw intensively from different search channels or sources of 
innovative ideas (Laursen and Salter 2006). Hence, it reflects the importance of the in-depth use 
of key sources to the internal innovation process. For each of these sources, firms need to sustain 












a pattern of interaction over time, building up a shared understanding and common ways of 
working together (Leana and Van Buren 1999). As suggested by prior literature, the deep open 
innovation pattern increases behavioral interdependence between the focal firm and its key 
sources (Tiwana 2008). This requires firms to engage in timely and idiosyncratic exchanges of 
knowledge with their innovation partners in their open innovation processes. An integrated IT 
infrastructure enables a firm to share information, coordinate activities, and align processes with 
its partners (Grover and Saeed 2007). Thus, we expect that IT integration supports the external 
search depth and this alignment affects both  innovation radicalness and volume.
In particular, with the support of integrated IT, drawing extensively on given knowledge sources 
facilitates the exchange of tacit knowledge and the introduction of radically new products. The
alignment assists a firm to maintain strong and frequent contacts with closely tied external 
partners and encourages the exchange and integration of fine-grained and in-depth tacit 
knowledge (Leana and Van Buren 1999). Such assimilation and absorption of tacit knowledge 
together with internal knowledge facilitates the creation of radical innovations (Gibson and 
Birkinshaw 2004). 
In the context of open innovation, in a similar vein, we posit that the alignment of IT integration 
and the intensive drawing on of ideas will be conducive to more radical innovation. This is 
because the alignment may reinforce firms’ ability to develop social capital with its partners,
which serves as the foundation for radical innovation. Social capital appears as resources 
generated by intensive collaboration and interaction among interpersonal networks and enhances 
innovation (Nahapiet and Ghoshal 1998). By activating IT integration with a small number of
external knowledge providers repeatedly, firms closely interact with their partners. This may 
increase inter-organizational cohesion and mutual support, and cultivate a benign environment for 
radical innovations (Huang and Li 2009; López-Cabrales et al. 2008).












In addition, radical innovations are characterized by high uncertainty/complexity (Gopalakrishnan
et al. 2006). Given that the uncertainty/complexity associated with radical innovations increases 
the difficulty of decision making, high quality relationships among those involved (i.e., high 
social capital)—that may be derived from the alignment between IT integration and external 
search depth—could help achieve the necessary agreements and collaboration for radical
innovation. Accordingly, we hypothesize:
H3: The alignment between IT integration and external search depth is positively associated 
with innovation radicalness.
Furthermore, we posit that this alignment positively influences innovation volume. First, firms 
benefit from having in-depth connectivity and integration with a number of knowledge sources 
because this enables the accumulation of mutual knowledge (Kang et al. 2007). Collaborative 
firms with strong ties accumulated over time gain a thorough reciprocal knowledge of each 
other’s resources, technical know-how, design competencies, and organizational routines, 
together with integrated IT and long-term objectives. This facilitates the speed and likelihood of 
knowledge access and exchange, and the depth of knowledge interpretation. The results are (1) a 
reduction of the time taken for overall product or service development and (2) an increase in 
innovation volume.
Second, the alignment of IT integration and external search depth may boost inter-organizational 
trust and reciprocity, and enhance the underlying interpersonal relationships between individual 
members of partnering firms (Gibson and Birkinshaw 2004). Firms involved in strong, trust-
based relationships are willing to pool their assets and to share knowledge (Zahra and George 
2002). Once such a collaborative atmosphere has been created, an efficient collaboration process 
is facilitated and this results in the introduction of more products or services. Therefore, IT 












integration and external search depth is likely to have a positive effect on the innovation volume. 
We therefore posit:
H4: The alignment between IT integration and external search depth is positively associated 
with innovation volume.
Innovation Performance and Organizational Performance
The introduction of new products or services is a critical determinant of organizational 
performance (Damanpour 1991). On the one hand, by introducing new products or services, firms 
can establish new markets and technologies (Burgelman 1991). Research has demonstrated that 
new products or services improve the market share, market value, and survival of firms (Banbury 
and Mitchell 1995; Chaney and Devinney 1992). Innovation provides firms with a new method of 
conducting business ahead of competition and the potential to gain a competitive edge in the 
marketplace (Ahuja 2000). On the other hand, a stream of new products or services enables firms 
to diversify, adapt, and reinvent themselves to meet new market demands (Brown and Eisenhardt
1995). Innovation provides firms with a new means of meeting customer needs and this can lead 
to increased financial performance. Thus, we expect the radicalness and volume of organizational 
innovation to be positively related to the organizational performance. Accordingly, we 
hypothesize:
H5: Innovation radicalness is positively associated with organizational performance.
H6: Innovation volume is positively associated with organizational performance.
Research Methodology
The survey approach was used to test the model. Our sampling frame included firms from four 
industries that have a broad presence in China’s economy (in industries of the following sectors: 
chemical and pharmaceutical, electronic and other electrical equipment, industrial and 
commercial machinery equipment, and fabricated metal and other materials). We followed the 












key informant approach to collect data from one R&D manager at each firm because executives 
in these roles were most likely to be knowledgeable about the items dealt with in our survey 
(Phillips and Bagozzi 1986). We approached these managers in January 2013. Considering the 
objective of this study, we selected high-tech firms that have participated in open innovation 
projects to co-develop a new product with external collaborators.
Construct Measurement and Questionnaire Development
The survey instrument was adapted from existing validated scales. We used objective data to 
measure the organizational performance (see Table 1). Sales growth was measured through the 
increase of annual sales compared to the previous year, as was the procedure in prior studies 
(Cooper and Kleinschmidt 1995). 
To determine the innovation volume, we asked the respondents to report the number of new 
products or services introduced in the given year. The use of objective measures can help reduce 
the risk of common method variance and hence increase the validity of our findings (Podsakoff et 
al. 2003). To measure innovation radicalness, IT flexibility and IT integration, we adapted items 
respectively, based on prior literature. The results are presented in Table 1. Items for the three 
constructs were measured using 7-point Likert scales ranging from “strongly disagree” to 
“strongly agree”.
We adapted the measure of search openness from Laursen and Salter (2006) through in-depth 
consultations with eleven R&D managers from nine Chinese firms. Following Laursen and Salter 
(2006), twelve knowledge sources were adopted in this study according to the research context. 
We asked the corresponding R&D managers to indicate on a scale of 1-7 “the extent to which 
they drew ideas for innovation” from each of the knowledge sources if they have used the 
knowledge source for innovation. The measure of external search breadth was calculated as a sum 
across all 12 sources. Firstly, each of the 12 sources was coded as a binary variable, “0”












indicating it was not used and “1” indicating that it was used. Subsequently, the 12 sources were
added up so that a firm is given a “0” when no knowledge sources are used, while a firm is given 
a value of “12”, if all knowledge sources are used. We coded the value of external search depth
for each source as “1”, if the value for using each knowledge source for innovation was 5 or 
above; otherwise “0”. Next organizational external search depth was calculated as a sum across 
all 12 sources. The value of external search depth indicates the number of channels from which 
the focal firm intensively sources ideas for innovations. Please see the mathematical notation for 
the two measures below.
; 
Here  is the value of whether the knowledge source  is used or not. If used, the value is 1, 
otherwise 0.  is the value of using knowledge source .  is the value of depth coded for 
each source. It is coded 0 if is less than 5, otherwise 1. 
We use the moderation approach to measure the alignment between the IT strategies and open 
search strategies since it is more effective in measuring alignment than the matching approach 
(Chan et al. 1997; Chan and Reich 2007; Cragg et al. 2001). We calculate the alignment using 
interaction terms as suggested by Chan et al. (1997).
We control for the effects of firm age, size, industry and R&D intensity on a firm’s innovation 
outcomes and performance. Prior literature suggests that organizational performance may be 
influenced by its internal organizational and R&D characteristics. Thus, firm age, size and R&D 
intensity are included as control variables in the model (He and Wong 2004). As organizational 
performance also depends in part on the external environment in which the firm operates, the 
effect of industry sector is also controlled (Rai and Tang 2010). Hence they are included as 
control variables (see Table 1).












Table 1. Operationalization of Constructs





(1-7 scale: 1=Not at all, 7=Extensively high)
- Suppliers of equipment, materials, components, or software
- Clients or customers 
- Competitors
- Consultants 
- Commercial laboratories/R&D enterprises 
- Universities or other higher education institutes
- Research institutes
- Public sector, e.g., business links, government offices
- Professional conferences, meetings
- Trade associations 





IT flexibility (1-7 scale: 1=Strongly disagree, 7=Strongly agree)
- The manner in which the components of the IT systems used in our open 
innovation activities are organized and integrated to allow for rapid 
changes.
- The IT systems used in our open innovation activities are highly scalable. 
- The IT systems used in our open innovation activities are designed to 
support new collaborative innovation relationships easily.
- The IT systems used in our open innovation activities can be easily 





IT integration (1-7 scale: 1=Strongly disagree, 7=Strongly agree)
- The IT systems used in our open innovation activities can easily access 
data from innovation collaborators’ systems.
- The IT systems used in our open innovation activities provide seamless 
connection to our innovation collaborators’ systems.
- The IT systems used in our open innovation activities have the capability 
to exchange real-time information with innovation collaborators.
- The IT systems used in our open innovation activities easily aggregate 
relevant information from our innovation collaborators’ databases.
Adapted from 




Radicalness (1-7 scale: 1=Strongly disagree, 7=Strongly agree)
- We are renowned in the industry for our new breakthrough products or 
services.
- We lead the way in introducing product or service innovations that 
require brand new competences.





Firm age The number of years since its establishment.
Firm size The number of employees in the firm.
Adopted from 
He and Wong 
(2004)
R&D intensity The annual R&D expenditures of the firm. Adopted from 
Laursen and 
Salter (2006)
Industry Four industries that have a broad presence in China’s economy (Chemical 
and pharmaceutical, electronic and other electrical equipment, industrial 
and commercial machinery equipment, and transportation equipment 
industries).
Adapted from 
Rai and Tang 
(2010)












Our survey instrument was refined as follows. First, to enhance the conceptual validity, we 
conducted a two-stage Q-sorting. As suggested by Moore and Benbasat (1991), two-step Q-
sorting is useful to verify the content validity, convergent validity and discriminant validity of 
measures. Twelve Ph.D. students were recruited from the department of information systems at a 
large university in Singapore. In the unlabeled and labeled sorting sessions, they correctly 
classified 91% and 97% of the items into the intended constructs. The results show the good 
quality of the measures. 
Second, the items were reviewed by several colleagues to identify and rectify potential problems 
due to the framing and phrasing of the questions. Next, the questionnaire was translated into 
Chinese. To ensure comparability and equivalence in meaning, the method of back-translation 
was adopted (Brislin 1970). Two graduate students conducted the translation work independently. 
The authors compared the translated version with the original one and made changes when 
necessary. In addition, three R&D managers who were involved in managing open innovation 
projects at their respective firms reviewed the questionnaire and commented on its content 
validity, terminology, clarity of instructions, and response formats. Minor modifications were 
made on some items to address the concerns.
Data Collection
We followed the key informant approach to collect data from one R&D manager at each firm 
(Phillips and Bagozzi 1986). R&D managers were requested to answer the questionnaire based on 
their organizational conditions in the year 2012 for some questions (data collection was 
conducted in January 2013). To ensure the quality of the data, we collaborated with a Chinese 
government agency (Municipal Science and Technology Commission) to send out survey 
invitations. Of the 733 R&D managers who received the invitations, 248 surveys were returned. 
Among returned surveys, 23 R&D managers reported their firms did not engage in open 
innovation activities; hence they were eliminated from the sample. Finally, 225 completed 












surveys were received. This represents a response rate of 30.7%. On average, the R&D managers 
had been in their positions for 8.1 years (standard deviation (S.D.) = 5.7). 
Among the received surveys, 52 respondent firms are located in Beijing and 173 respondent firms 
in Jiangxi province. We tested the non-response bias by comparing demographic characteristics 
between the respondent and non-respondent firms and responses on principal constructs between 
10% earlier respondents and 10% later respondents. All t-tests between the means of the two 
groups showed no significant differences (p <0.05). Considering the data were collected from 
multiple locations without significant differences, our sample should be representative of Chinese 
manufacturing firms. A summary of the information regarding the industry wide distribution of 
the sample, the size and annual sales of the firms is presented in Table 2.
Table 2. Demographic Profile of the Sample (N =225)
No. of Firms Percentage
Chemical and pharmaceutical 47 22.9



















To assess the non-response bias, we conducted two tests. First, we verified that the 10% of early 
and late respondents did not significantly differ in their demographic characteristics and 












responses on principal constructs. All t-tests between the means of the two groups showed no 
significant differences (p <0.01). Second, we compared the difference between the expected and 
observed number of responses across the four industries in our sampling frame. The chi square 
test results showed no significant differences (p <0.01). Hence, the two tests did not suggest any 
evidence of response bias in the collected data.
Since our dependent variables were objective measures from the firms’ self-reported archival 
revenues information, the common method bias was not a major concern in this study. To further 
verify the accuracy of the respondent firms’ self-reported information, we obtained the annual 
reports of 20 firms in our sample from the public listed company database1. 100% agreement has 
been observed between the self-reported information and that in the annual reports.
Data Analysis and Results
For this study, structural equation modeling (SEM) analysis was chosen since it can 
simultaneously analyze all paths with latent variables within one analysis (Gefen et al. 2011). 
Within SEM, Partial Least Squares (PLS) was chosen over co-variance based SEM for two 
reasons. First, the dependent variables were measured with archival data, which might not 
conform to the proportionality constraints and uncorrelated measurement errors of co-variance 
based SEM (Gefen et al. 2011). Second, PLS is a suitable choice for the model with interaction 
effects as in our model (Wetzels et al. 2009). Interaction terms were computed by cross-
multiplying the standardized items of the relevant constructs. We used SmartPLS 2.0 to analyze 
the data. 
Instrument Validity
To validate our instrument, convergent and discriminant validities were tested (Hair et al. 2006). 
We assessed convergent validity by examining the Cronbach’s α (CA) (>0.7), composite 
                                                            
1 We use self-reported data because not all firms have filed IPOs.












reliability (>0.7), average variance extracted (AVE) (>0.5), and factor analysis results (Straub et 
al. 2004).
Table 3. Factor Loadings and Descriptive Statistics
1 2 3 CA CR AVE
FLEX1 0.94 0.44 0.49
FLEX2 0.93 0.41 0.46
FLEX3 0.94 0.44 0.51
FLEX4 0.95 0.41 0.52
0.96 0.97 0.88
INTE1 0.37 0.87 0.16
INTE2 0.44 0.93 0.24
INTE3 0.43 0.93 0.21
INTE4 0.41 0.92 0.26
0.93 0.95 0.83
RADI1 0.53 0.22 0.95
RADI2 0.41 0.18 0.88
RADI3 0.49 0.25 0.90
0.89 0.93 0.82
Table 4. Correlations








IT Flexibility 0.14 0.31 0.97
IT Integration 0.07 0.27 0.45 0.91
Radicalness 0.46 0.32 0.52 0.24 0.91
Volume 0.19 0.38 0.39 0.47 0.36 -
Sales Growth 0.13 0.43 0.49 0.32 0.42 0.41 -
- Excluded because of a single measure
+    Diagonal elements are the square roots of AVE
As the results in Table 3 show, the factor loading of each item was found to be larger than 
0.7 on its own construct. In addition, all the values for CA and CR were greater than 0.7 and 
the values for AVE were greater than 0.5, satisfying the criteria suggested by Straub et al. 
(2004). These results demonstrate sufficient convergent validity for all constructs. 
Discriminant validity was assessed by examining the indicator-factor loadings and 
comparing AVEs with inter-construct correlations (Gefen and Straub 2005). The results in 












Table 3 show that all indicators load more strongly on their corresponding constructs than on 
other constructs in the model and the square root of AVE was larger than the inter-construct 
correlations in Table 4. Generally, the results demonstrate sufficient discriminant validity of 
all constructs. 
Structural Modeling
After establishing an adequate measurement model, we used a bootstrapping procedure with 
5000 subsamples to estimate the statistical significance of the hypothesized relationships 
using PLS (Hair et al. 2011). Figure 2 presents the results of the analysis. Tables 5 and 6 
show the results of hypotheses testing. The influence of control variables was shown in 
Models 1 and 4, the direct effects in Models 2, 5, and 7, and the interaction effects in Models 
3 and 6. Model 3 explains 49% of the variances in innovation radicalness. None of the 
control variables are significant. As hypothesized, IT flexibility positively interacts with 
external search breadth to affect the innovation radicalness, thus supporting H1. But the 
interaction effect of IT flexibility and external search breadth was not significant. Hence, H3
is not supported.
Model 6 explains 42.7% of the variance in innovation volume. It shows that none of the 
control variables are significant. Furthermore, it also shows that the interaction effect of IT 
flexibility and external search breadth has a significant positive impact on innovation volume, 
thereby supporting H2. As hypothesized, the interaction effect of IT integration and external 
search depth also positively affects the volume of innovation introduction, thus supporting 
H4. Model 7 explains 28.6% of the variance in organizational sales growth. As hypothesized, 
the innovation radicalness positively affects the sales growth, thus supporting H5. The 
innovation volume also positively affects the sales growth, thus supporting H6.












Table 5. Results of Hypotheses Testing















Model       
7
Control variables
Firm Age -0.11 -0.09 -0.06 0.01 0.02 0.05 -0.13*
Firm Size 0.03 -0.04 -0.05 0.00 -0.02 -0.02 -0.01
R&D Intensity -0.09 -0.05 -0.04 -0.07 -0.02 -0.01 -0.04
Industry dummy 1 -0.04 0.04 0.05 -0.07 -0.05 -0.04 0.01
Industry dummy 2 0.12 -0.02 -0.01 0.00 0.06 -0.03 0.09
Industry dummy 3 0.03 -0.03 -0.04 0.01 0.04 0.03 -0.05
Direct effects
IT flexibility 0.47*** 0.48*** 0.16* 0.18*
IT integration -0.01 -0.02 0.32*** 0.30**
External search 
breadth
0.40*** 0.46*** 0.05 0.14*
External search 
depth

















*p <0.05; **p <0.01, ***p<0.001












Figure 2.  Research model with PLS results
Table 6. Summary of Hypotheses Testing
Number Hypothesis Finding
H1












IT integration×external search depth →
Innovation volume (+)
Supported
H5 Innovation radicalness → Sales growth (+) Supported
H6 Innovation volume →Sales growth (+) Supported
Post Hoc Analysis
While our hypotheses were drawn from the strategic IT alignment perspective and open 
innovation literature, an additional post hoc analysis was conducted to obtain a more 
comprehensive view of the phenomenon and enrich our understanding. We examine the 
misalignment of IT strategies and open innovation strategies, which are the interaction 
effects of (1) IT flexibility and external search depth and (2) IT integration and external 
search breadth on organizational innovation outcomes, i.e., the radicalness and innovation 





























impact on the innovation volume (β = -0.11, p <0.05). However, their interaction effect on 
the innovation radicalness is not significant. The possible explanation is that firms with a 
greater external search depth need to sustain a pattern of interactions over time, requiring a 
shared understanding and common ways of working together with other firms. However, IT 
flexibility fails to provide more customized IT solutions to the specific external knowledge 
sources. Hence, profiting from external knowledge sources can be hampered. 
Second, the interaction of IT integration and external search breadth does not have 
significant impact on either the volume or the innovation radicalness. The explanation is that 
the tight linkages supported by IT integration could lock firms’ collaborations with specific 
collaborators and deter them from establishing new connections. Thus, any increase in the 
possibilities of new technologies has been diminished.
In summary, the post-hoc analysis results indicate that the misalignment of IT strategies and 
open innovation strategies indeed is unable to provide positive organizational innovation 
outcomes. Rather, the alignment of IT flexibility and external search breadth as well as IT 
integration and external search depth serve as the desired model for organizational open 
innovation practices as we hypothesized.
Discussion 
This study has two key findings. First, our research suggests the enablement role of IT in 
supporting an open innovation model. The alignment of open innovation and IT strategies 
enhances open innovation performance, which contributes to organizational performance. 
Second, the focus of a firm’s open innovation and IT strategic alignment influences the 
radicalness and innovation volume outcomes. The alignment between external search 
breadth and IT flexibility enhances the radicalness and volume of new products that a firm 












introduces to the market, while the alignment between external search depth and IT 
integration leads to the introduction of a greater number of new products or services.
However, we did not find a significant effect of the alignment between IT integration and 
external search depth on the radicalness of innovations. This finding could be because the 
alignment may restrict firms’ ability to access new technologies and novel ideas. Over time, 
much of the shared knowledge becomes homogeneous and redundant (Burt 1992). Thus the 
innovating firms tend to engage in innovation activities in their existing, specialized domains 
(Christensen 2006). In addition, by activating IT integration with given external knowledge 
providers repeatedly, knowledge sharing accentuates its self-reinforcing cycle of competence. 
It reduces the likelihood of errors and facilitates the development of routines that sustain its 
current focus (Levinthal and March 1981). This can thus lead to norms of adhering to 
established standards and conventions, potentially stifling experimentation and creativity and 
undermining the creation of radical innovations.
Limitations and Future Research
While our study has contributed fresh insights into IT and open innovation, our findings need 
to be interpreted in terms of their limitations. First, the data was collected in China, which is 
a developing country in economic transition. However, we expect this problem to be 
minimal since results reported in prior organizational innovation studies that employed 
samples from Chinese firms (e.g., Atuahene-Gima 2005; Zhang and Li 2010) do not appear 
to be systematically different from those studies conducted in other countries (e.g., Leiponen 
and Helfat 2010). It would be useful for future research to enhance and test our model with 
data collected in different institutional contexts.
Another limitation of this research that warrants mention is its cross-sectional versus 
longitudinal nature. In particular, a longitudinal study of the effects of IT and open 












innovation strategies on firm innovation performance would have provided richer
information and may enable a more accurate portrayal of the open innovation consequences.
This suggests a useful avenue for additional research. However, our study with cross-
sectional data has its own merits in terms of identifying important relationships in the context 
of open innovation.
Third, although we collected data from four industries that reflect a broad presence in the 
Chinese economy, they were all from the manufacturing sector. Our model can be tested in 
other industries, including the service industry, to examine the generalizability of our 
findings. Fourth, though we evaluated the effects of external search breadth and depth, we 
did not evaluate how other network properties such as network density and firm centrality
influence a firm’s innovation performance. Thus, this would be another useful avenue for 
future research.
Theoretical Contributions
While open innovation is gaining momentum in business operations and in research, a 
context-specific theory is needed to extract the potential it offers. Information systems have 
much to contribute to the development of such a theory due to the pivotal role of IT in 
enabling open innovation initiatives. With the advance of IT, firms are able to engage 
virtually in new product development with other firms that are geographically distant 
(LaValle et al. 2011; Nambisan 2002). However, IS researchers have not systematically 
explored this phenomenon. This research adds a much needed perspective to open innovation 
literature by exploring the business value of IT in supporting organizational open innovation. 
It develops a theory for open innovation by demonstrating the strategic alignment of IT and 
organizational external search openness, and its impact on organizational innovation 
performance.












This study contributes to the literature in several ways. First, based on the strategic IT 
alignment perspective, it investigates the critical role of organizational IT strategy in open 
innovation management. IT is valuable, but its extent and dimensions are contingent on 
complementary organizational business strategies (Melville et al. 2004; Wade and Hulland 
2004). Researchers have suggested that IT contributes to sustainable competitive advantage 
through its interaction with other organizational resources (Chi et al. 2010; Melville et al. 
2004). Yet, empirical research in the open innovation context is lacking. This study 
theoretically establishes the link between the alignment of IT strategy and open innovation 
strategy, and organizational innovation performance. By doing so, we have carved the path 
for future research on how IT can impact open innovation. 
Second, this study extends the strategic IT alignment perspective. Previously, this 
perspective had been mainly applied to an explanation of organizational performance e.g., 
competitive advantage (Kearns and Lederer 2003) and sales growth and innovation (Chan et 
al. 1997; Croteau and Bergeron 2001). Our study widens this theoretical lens by including 
the features of open innovation strategy (i.e., search depth and breadth) and its applicability 
to the context of open innovation. Also, findings of this study provide insights into how the 
strategic IT alignment perspective can be amended to apply to the context of open innovation, 
i.e., the alignment between IT flexibility and external search depth may not have an impact 
on open innovation outcomes.
Third, while prior literature provides valuable insights into the indispensable enabling role of 
strategic IT alignment towards firms’ competitive advantage (e.g., Kearns and Lederer 
2004), scant attention has been devoted to its impact on different innovation outcomes (i.e., 
radical and incremental innovation). By drawing on the strategic IT alignment perspective, 
this study contributes to previous literature (e.g., Im and Rai 2008; Tallon and Pinsonneault 
2011) by linking strategic IT alignment with different outcomes of open innovation strategy.












Fourth, previous open innovation research mainly focused on the impacts of external search 
openness (Laursen and Salter 2006; van de Vrande et al. 2009). This paper amends these 
theories by finding that external search openness needs to align with organizational IT 
strategies in order to result in superior innovation performance. Furthermore, a large number 
of studies have focused on the innovation-performance relationship in the context of closed 
innovation (e.g., Han et al. 1998). Our study empirically tested and validated the relationship 
in the context of open innovation. In this sense, this study contributes to previous innovation 
literature by empirically supporting the innovation-performance relationship in the context of 
open innovation. Further, this study contributes to previous open innovation literature by 
investigating intermediary innovation outcomes and organizational performance.
Practical Contributions
Despite a widespread belief that the open innovation model is the imperative for creating and 
profiting from IT, limited practical guidance is available to help managers understand and 
manage open innovation activities. The findings of this study provide managers with the 
conceptual clarity of strategic IT alignment, and enable them to select appropriate IT 
strategies for open innovation strategies, so as to achieve desirable innovation outcomes. 
First, managers need to be aware of the essential business value of IT in the open innovation 
context. The basic contention here is that merely investing in building external collaborative 
relationships and incorporating external knowledge may not necessarily improve 
organizational innovation performance. It is the implementation of IT within specific open 
innovation strategies that is more important. For example, managers need to routinely take 
IT into consideration when formulating and executing open innovation strategies.
Recognizing the value of IT as an enabler of open innovation processes, managers may
legitimize the role of the CIO from that of just a technologist, to that of a champion of the 
implementation of open innovation. 












Second, the results of this study may suggest that managers need to pay attention to 
designing and deploying different IT strategies for different organizational open innovation 
strategies. For instance, IT flexibility significantly enhances firms’ knowledge sharing and 
collaboration capability with a wide range of external collaborative partners. For firms 
intending to draw knowledge from a diverse range of external sources, the IT systems used 
in open innovation activities (e.g., knowledge management systems, decision support 
systems, collaborative innovation systems) should be designed so that they can be easily
adapted to work with new collaborative partners and easily extended to accommodate new 
functions. Firms that want to cultivate collaborative innovation opportunities extensively in a 
small network would find it desirable to access IT systems that provide seamless connections 
to the innovation collaborators’ systems, and which can easily aggregate relevant 
information from their innovation collaborators’ databases. In addition, inter-organizational 
shared memory systems (shared drives, project rooms, and cloud computing platforms) can 
be used to support real-time knowledge exchange with innovation collaborators.
Third, given the different impacts of strategic IT alignment on firm innovation outcomes, 
this research offers important insights that will assist managers in making wise decisions on 
establishing an IT and open innovation strategy based on the desirable expectations of 
innovation outcomes. For instance, should a firm aim to introduce more new products, IT 
integration and external search depth can be included in the organizational open innovation 
model. If the objective is to explore and introduce products that are new to the firm or to the 
industry, building flexible IT systems and searching for a wide range of external knowledge 
sources can be considered by managers.
Conclusion
Open innovations will remain relevant in an increasingly competitive and fast-paced 
environment precipitated by new IT developments. New challenges will arise that require a 












deeper understanding of the open innovation implementation in firms. Our study undertook 
an in-depth, albeit contextual, investigation into how firms employ different open innovation 
and IT strategies, and their impacts on open innovation outcomes. Based on these analyses, 
we propose a tentative model of IT and open innovation alignment and highlight the key 
implications to open innovation and strategic IT alignment literature. Practical implications 
on how specific organizational IT supporting strategies should be used were also highlighted. 
Our study is an initial step towards developing an insightful theory into how IT 
fundamentally enables the deployment and effectiveness of open innovation strategies.
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